INTRODUCTION
The radiocarbon ages of dendrochronologically dated wood spanning the AD 1950-6000 BC interval are now available for Seattle (10-yr samples, Stuiver & Becker 1993) and Belfast (20-yr samples, Pearson, Becker & Qua 1993; Pearson & Qua 1993) . The results of both laboratories were previously combined to generate a bidecadal calibration curve spanning nearly 4500 years (Stuiver & Pearson 1986; Pearson & Stuiver 1986) . We now find that minor corrections must be applied to the published data sets, and therefore, give new bidecadal radiocarbon age information for 2500-6000 BC, as well as corrected radiocarbon age averages for AD 1950-500 BC. Corrected average 14C ages for the 500-2500 BC interval are given separately (Pearson & Stuiver 1993) . The Seattle corrections (in the 10-3014C-yr range) are discussed in Stuiver and Becker (1993) , whereas Pearson and Qua (1993) provide information on Belfast corrections (averaging 16 yr). All dates reported here are conventional radiocarbon dates, as defined in Stuiver and Polach (1977) . Belfast 14C ages back to 5210 BC were obtained on wood from the Irish oak chronology (Pearson et al. 1986) . Wood from the German oak chronology (Becker 1993 ) was used by Belfast for the 5000-6000 BC interval. For the overlapping interval (5000-5210 BC), Belfast reports weighted Irish wood/German wood 14C age averages. The Seattle 14C ages for the AD interval were either on Douglas fir wood from the US Pacific Northwest, or Sequoia wood from California (Stuiver 1982) . The BC materials measured in Seattle were mostly part of the German oak chronology. Thirteen samples from the US bristlecone pine chronology (Ferguson & Graybill 1983) were measured in Seattle as well. Here, the final Seattle decadal 14C ages resulted from averaging German oak and bristlecone pine ages.
Several factors contribute to the uncertainty in the calibration curve for bidecadal cellulose samples. The precision and accuracy of the 14C measuring process is limited, and dendrochronological errors (if any) may result in 14C age differences when materials of different chronologies (and "identical" AD or BC age) are used. And although relatively fast transport in the troposphere causes atmospheric 14C02 to be fairly uniformly mixed near the earth surface, small regional differences remain. General circulation and carbon reservoir model calculations (Braziunas, Fung & Stuiver 1991) predict regional "age" differences of maximally 2014C years within the northern hemisphere. (weighted mean) to produce appropriate bidecadal results. The sequence is not entirely a rhythmic flow of numbers because there are a few 10-yr gaps in the Belfast bidecadal sequence, some overlapping bidecadal measurements with a 10-yr difference at midpoint, and some missing Seattle and Belfast measurements. Many samples had to be processed, and occasionally, wood was either not available in sufficient quantities (thin rings) for the high-precision 14C measurement, or was lost during sample processing. There are also small differences in midpoint age of the "contemporaneous" 20-yr blocks used for 14C age averaging of up to 2 cal yr. Thus, the listed midpoint cal ages (which are multiples of 10, with exceptions listed below) can differ by up to 1 cal yr from the actual cal age. The following exceptions apply (dates given are midpoints): AD 1940 AD -1860 A test of internal consistency of 14C data of laboratories measuring wood of the same tree chronology provides insight into the sum total uncertainty tied to procedures of wood allocation, dendro-age determination, sample pretreatment, laboratory 14C determination, regional 14C distribution and 14C differences between individual trees of the same chronology. Often the splitting of samples from wood sections in the dendrochronology laboratories took place several years apart, and wood from identical trees was not necessarily supplied for the same chronology to different 14C laboratories. Here, even the region may be uncertain, because the area of original growth is not well defined for trees collected from alluvial sediments.
Good interlaboratory 14C age agreement (n = number of comparisons, offset = "a" with positive values when Lab A dates are older) is found, e.g., for decadal or bidecadal wood (in some instances, "decadal" or "bidecadal", see above) of the German chronology (Becker 1993 Closer inspection of the distribution of the actual 14C age differences of the 3 millennia with statistically unacceptable systematic offsets shows one interval (5180-5500 BC) with substantial Seattle and Belfast 14C age differences (a = -54 ± 5 yr). The offset for the remaining portion of the millennium (5001-5180 BC and 5500-6000 BC) is now -12.2 ± 3.3 yr (K =1.5). This offset equals 2.4 standard deviations of the mean, which is not an abnormally large value. Significant systematic Seattle-Belfast differences are then 9.9 yr (1-1000 BC), 16.6 yr (1001-2000 BC) and -54 yr (5180-5500 BC). The standard deviation given with the calibration curve does not account for offsets. Therefore, for the above intervals, the calibration curve 14C age averages could be subject to systematic errors of, respectively, 5.0, 8.3 and 27 yr. The first two systematic errors are rather insignificant, as they are less than a decade and only a fraction of the curve standard deviation (which averages 12.9 yr). The 27-yr systematic error contribution to the radiocarbon ages of the 5180-5500 BC interval, however, is unacceptably large and warrants further calibration efforts. CONSTRUCTION with the 5180-5500 BC interval do not fully account for the total uncertainty, as systematic error contributions play a role for this part of the calibration curve (see previous section). CALIBRATION INSTRUCTIONS We recommend that users of 14C dates obtain additional information on reproducibility (and systematic error, if any) from the laboratory reporting the 14C date. This information should lead to a realistic standard deviation in the reported age. A systematic error has to be deducted from, or added to, the reported radiocarbon age prior to age calibration.
Only the calibration curve is given in Figure 1 ; the one-sigma (1Q; standard deviation) uncertainty in the curve is not given. The actual standard deviation (averaging 12.914C yr for the nearly 8000 cal yr bidecadal calibration curve of Seattle-Belfast 14C age averages) is tabulated in Table 1 ages that are compatible with the sample standard deviation.
The conversion procedure yields 1) single or multiple cal AD/BC (BP) ages that are compatible with a certain 14C age, and 2) the range(s) of cal ages that correspond(s) to the standard deviation in the 14C age (and calibration curve). Here, the user must determine the calibrated ages from Figure 1 graphs by drawing lines, whereas an alternate approach would be to use the computerized calibration (CALIB) program discussed elsewhere in this issue (Stuiver & Reimer 1993) . The probability that a certain cal age is the actual sample age may be quite variable within the cal age range. Higher probabilities are encountered around the intercept ages. The non-linear transform of a near-Gaussian distribution around a 14C age into cal AD/BC (cal BP) age is not a simple matter, and computer programs are needed to derive the complex probability distribution. The CALIB program incorporates such probability distributions.
The calibration data presented here are valid for northern hemispheric samples that were formed in equilibrium with atmospheric 14C02. Systematic age differences are possible for the southern hemisphere, where 14C ages of wood samples tend to be about 40 yr older (Vogel et al. 1993 The reservoir deficiency is time dependent for the mixed (and deep) layer of the ocean. For the calibration of marine samples, the reader is referred to Stuiver and Braziunas (1993) Cal AD/BC &4C %o age (BP) 
